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Abstract: continuation of determining the efficiency of the stand of diagnostics
of avtomotive equipment based on the use of SolidWorks and itz application
SolidWorks Simulation (the possibility of replacing steel 43 for the manufacture of
shaft on steel 15).
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Costs for maintenance and repair of cars at service stations remain quite high. At
the zame time many carz are operated with malfunctions and considerable deviations
of regulating parameters of a technical condition of vnits and mechamsms Eru:uml
optimum.

The zhare of traffic accidents cauzed by car malfunctions zalso remains high
Many cars have higher fuel consumption. All this is causzed, first of all, by the lack of

necessary conditions for timely and high-quality assessment of the techmical
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Ths raduction of nesative factors that affsct the guality of meintenames and
repads of cafs, contributes to the widsspread introduction of modem methods and
toals of technical dizsnostics, including bench tests (dizsnasis - the process of
determining the techmical condition of the machine of its individoal units by
disassemblad methods) Their advantasss comparsd to road tests ar2 the sbsencs of
the n==d to 20 to the landfill, the ability to 52t 2 wide ranss of test parameters. Their
advantzzss comparad to road tests are the sbsencs of the nead to 20 to the landfill, de
ability ta st 3 wids rangs of test parameters.

Ths maost impostant characteristics of the car are subject to dizmnosis: powsr
consumption, spesd of movement, accaleration, movement on inertia {mn-ouot),
fluctuations, vibrations, 3 way of braking a fus] consumption, atc.

Thus, techniczl dizsnostics 45 2 branch of scisncs that stodiss and establishes
signs of malfunctions of machines and their mechanisms; develops methods and
means by which the dizsnosis of the natore and essence of fanlts is mads Technical
dizmnostics detenmdnss a fational sequence of checks of mechanisms and on the basis
of stndying of dynamics of parameters of a tachniczl condition of units and ass=mbly
units of the car salves a quastion of forscasting of their rssources and trouble-free
vtk

The practical purpase of technical dizmmostics - definition with the minimnm
expensas of work and time of a technical condition and the rezsons of malfunctions
of the car withount dizmentlingand issuns of racomemendations on its maintenancs and
fepads.

Diepending on the results of solving thess problems, dizsnostics give practical
recominendations that establish:

1} during mzintsmance — the rszsons for failorss; the nesd to adjust the
mechanisms of replace individual pants and mechanisms during the next periadic
mzintemance; the need to send asssmbly units, onits and mechinss in z=nera] to
specialized repadr companiss for overhanl ar in the workshop of the farm at the

senvice station for onsoing repaifs;



2} for cogremt fepairs — 3 list of pants and componsants to be replacad, 25 well as
machanisms that raguirs adjustmeant.

Therafors, the aim of this study is to continue to detenmins the performanca of
the stand of dizmostics of s=arboxes and drive axles of vehicles based on the us= of
CADVCAE systems and the finite elament method The desizn of the dizmostic stend
and the principls of its operation ars siven in [1].

Ths bezinning of the study is an extreme case that mey oconr when asssmbling
the dizmnastic stand - wezkening (or sbsencs) of the risht bolt securing the bearing
suppodt, resulting in skew of the dmm shaft [2]. Continnation — calenlation of the
shaft of the chain drive tensiones [3]

In zll these studiss, computsr simulations wers usad for the calonlations. It
examdnes the stress-strain state of solids nsing the SalidWorks 3D-system Modem
methodalogy allows vouto build an aconrate model of the part and the finite elsment
method to determine the operating paramsters (SolidWorks Simulation application)
that acons in it undsr specific operating conditions.

The last study of the efficiency of the dizmostc stand — static exploration of its
shaft [1], the materiz]l of which is stesl 45 (GOST 535-88. When analyzing the
simulation results, it was found that the minimom forcs marsin of the shaft is
n= 2903, which is more than the allowabls [n] = 1 5. Therefors, the 2im of this wodk
was to determine the possibility of seplacing this material with another, more
available in repair shops, for example, steel 153 DIN 1.1141 (C13E)-fig 1.
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Fiz. 1. Properties of steels 45 {5} and 15 (b)



Eepeated calculations in SolidWorks Simulation divided the shaft model into

finite elements [4], built a stiffness matrix; the synthesiz of a finife-element model

was carried out taking into account the conditions of its fixation at the nodal points;

the obtained system of algebraic equations 15 solved; the components of the stress-

strain state are determined (fig. 2, table 1).
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Fig. 2. Plots of total stresses von Mises (a), displacements URES (b),
equivalent deformations ESTRN (c), strength reserve FOS shaft
Table 1
The results of the study of the shaft
Tension Moving Deformation Margin of safety
Steel (maximum), (maximum), (maximum), (minimum),
o, MPa h, mm 4, mm M
45 285,045 0,131668 0,000733302 2,003
15 2021 0,1285 0.0007101 1,540

Since the minimum safety factor for the shaft made of steel 13 15 1= 1540, in

the caze of replacing steel 45 with this steel for its manufacture, the safety margin 1z

manFFL mimand Fallmaerntals wafmder Fradne Tl — 1 8%
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